Aims This study developed an acceptable and feasible self-management intervention that addresses the self-identified needs of children and young people with Type 1 diabetes and their parents.
Introduction
Hypoglycaemia is the commonest adverse event associated with insulin treatment in both Type 2 and Type 1 diabetes [1] . Hypoglycaemic episodes are not only physically aversive and dangerous, but cause social embarrassment for children and adolescents. As a result, fear of hypoglycaemia in both parents and young people can potentially lead to two problems [2] . The first is reduced quality of life, underpinned by anxiety about the unpleasantness of 'hypos', the relentless nature of daily management and a lack of confidence that others are able or willing to provide appropriate care [3] . The second is 'hypoglycaemia avoidance behaviour' [1] , aimed at preventing low blood glucose. These can often be maladaptive, such as eating large snacks or allowing hyperglycaemia as a precaution.
The subsequent rise in HbA 1c as a consequence of these short-term coping responses worsens the risks of long-term complications [1] . Interventions to support children with Type 1 diabetes and reduce fear of hypoglycaemia are needed [3] . There is an extensive literature on programmes designed to address general regimen adherence in children and adolescents with Type 1 diabetes [4, 5] , but little has been published on interventions specifically for the parents of children with Type 1 diabetes. Recently evaluated structured educational programmes have focused on increasing knowledge and skills, and offering practical ways to reduce HbA 1c and hyperglycaemia; however, behaviour change strategies that focus on fear of hypoglycaemia are not specifically addressed [6, 7] . Moreover, in a previous systematic review [8] , no interventions were found that focus specifically on reducing parental fear of hypoglycaemia which might mediate or moderate the ability of parents to put education and knowledge into practice.
We therefore undertook a project aimed at: (1) developing an age-appropriate programme that addresses the selfidentified needs of children and young people with Type 1 diabetes and their parents in relation to hypoglycaemia and blood glucose management; and (2) assessing the acceptability (usefulness and enjoyableness for young people and their families) and feasibility of delivering the programme as a pilot undertaken within a clinical service.
Methods
We undertook our study in three phases, the first two developed and refined the intervention, and the third evaluated a pilot of the intervention. Ethics approval was received from NRES Committee London-Hampstead.
Development

Phase 1
The research team identified key themes from their clinical practice and integrated them with themes identified in the literature and a recently evaluated structured education programme [9] . The suggested intervention was a foursession family programme run once a month that would focus on managing hypoglycaemia.
Five children and young people attending the Child and Adolescent UCLH Diabetes clinics (median age 10 years, range 9-16 years; median duration of diabetes 4 years, range 2-13 years) and their parents were approached. Feedback from these interviews indicated that families wanted a single group run over a day and that the content should not be too new or complicated. Young people and parents were clear that they did not want to attend a workshop that focused on fear of hypoglycaemia, but wanted to use the time to address annoyance with and the practicalities of diabetes self-management.
Phase 2
The intervention content and structure were redesigned using these ideas to be run over a single day, and focused on overall blood glucose management and the effects of diabetes on daily life. Ideas from the blood glucose awareness training programme were used to inform the workshop content, which included family group sessions on: (1) how insulin and food affect blood glucose, (2) the potential impact of longterm high HbA 1c , (3) the effects of hypoglycaemia and hyperglycaemia on daily living, (4) self-management techniques and (5) talking to people about diabetes with confidence.
Children, young people and families (including those who had been interviewed previously) were then invited to review the draft intervention. Three focus groups were run with different age groups: one for four adolescents (14-16 years) and four mothers; one for three children (10-11 years), two mothers, one father and one brother; and one for four children (8-10 years), four mothers and one sister. Transcriptions were made from audio recordings of the three groups. Feedback was discussed by the clinical intervention team (DC, LC and RC) and further amendments were made.
Delivery of the pilot study (Phase 3)
Families with children and young people aged between 8 and 16 years with Type 1 diabetes were contacted by phone or approached in clinic. Families who agreed to participate were offered a group based on the young person's age and gender. Reasons for non-participation were recorded to learn about barriers to participation and ensure equitable access. We used a mixed models approach to evaluate the feasibility of delivery, recruitment rates, interest in participation and effectiveness of the intervention and generate data to inform a full randomized controlled trial.
The intervention
The pilot intervention workshops were delivered by two clinical psychologists, a diabetes clinical nurse specialist and an assistant psychologist. Table 1 shows a summary of the different activities that were included.
Most of the day, young people and parents worked together. In the session after lunch, the young people and parents were in separate groups, each facilitated by a qualified clinical psychologist. The underlying philosophy of the intervention approach came from systemic theories that assume families are aware of what they 'need' to do; however, they are not willing, able or ready to put this knowledge into practice. 'Scaffolding' questions help 'draw information out' [10] . Learning is a collaborative effort between family and provider, reducing the sense of an expert imposing knowledge, moving towards a shared venture. This
What's new?
• This study developed an intervention to help children with Type 1 diabetes and their parents improve recognition of hypoglycaemia and hyperglycaemia, and reflect on experiences and choices about when and how to put diabetes knowledge into practice.
• The intervention encourages parents and young people to see themselves as experts in their diabetes and allows young people to demonstrate diabetes knowledge.
• It is important to offer parents and young people the chance to learn diabetes-related information from each other.
active rather than passive approach is effective at eliciting behaviour change in other areas [11] . We also incorporated evidence-based techniques designed to engage young people in wanting to change their behaviour [12, 13] .
Participants
Eligible participants were between 8 and 16 years old, at least 6 months post diagnosis, with no additional comorbid conditions and sufficient spoken English to participate in the groups. The Paediatric and Adolescent Diabetes Service at University College London Hospital (UCLH) has~400 children with Type 1 diabetes, of whom~300 were eligible to participate in the pilot. Twenty-five participants were required to achieve pilot and feasibility objectives. Estimating a dropout rate of 20%, we aimed to recruit 32 participants.
Outcome measures
Primary outcomes were acceptability and feasibility of delivery of the intervention. Acceptability was assessed using qualitative and quantitative evaluation scores. After each workshop was completed, young people and parents were asked to indicate on a scale, from 1 to 10, how likely they would be to recommend the programme to other young people and families living with diabetes. Feasibility was measured by collecting data on the uptake of the programme, Young people meet on their own with two workshop leaders. The specific activity is designed by the psychologist during the lunch break and depends on the developmental and cognitive level of the group. The aim is to invite children to identify their strengths, abilities and resources, and think about ways to answer questions other people have about diabetes. A variety of media are used during this session Parents are offered a group session facilitated by a workshop leader (a qualified psychologist).
Parents are invited to use the session to discuss whatever topic they would like, so each session is always different. They are also reminded of the questions they raised at the beginning of the day to see if any of these have been answered final attendance and drop-out rate, as well as potential barriers to participation. In addition to the feasibility and acceptability data, participants' mean HbA 1c over a period of 12 months (median 12 months; range 6-12) before the pilot study was used as baseline HbA 1c . The first available HbA 1c provided 2-6 months after the intervention group was completed was used as the follow-up HbA 1c .
One month after the workshop, families were contacted and invited to complete follow-up questionnaires. They were asked how useful they had found the day, how much they enjoyed the activities and how comfortable they were speaking about diabetes since participation. They were also asked if they had changed anything in their diabetes management and what benefits they perceived from participating in the programme. Lastly, families were given the opportunity to provide feedback for the intervention content, design and delivery. All interviews were transcribed and analysed using qualitative content analysis [14] . All feedback and evaluations were carefully reviewed in order to develop a comprehensive coding system, and codes with similar content were grouped into mutually exclusive themes. Two of the authors (RAC and DC) read and analysed the transcripts separately, and then compared the results. The codes and themes were developed and refined by discussions among the authors until consensus was reached.
Number of hypoglycaemic events
Parents were asked how many times their child had experienced an episode of hypoglycaemia in the past month.
Hypoglycaemia Fear Survey
The Hypoglycaemia Fear Survey (HFS)-II was developed to measure behaviours (10-item behaviour subscale) and anxiety (15-item worry subscale) related to hypoglycaemia in diabetes [15, 16] . The HFS behaviour subscale records inappropriate behaviour related to fear (maintenance of high blood glucose), as well as appropriate behaviours involving avoidance of hypoglycaemic risks by other behaviours. Each item is rated on a five-point Likert scale ranging from 1 (never) to 5 (always). HFS subscale scores are obtained by summing the items for the behaviour and worry subscales separately, and the HFS total score is obtained by summing both subscale scores. Fear of hypoglycaemia is classified as high if participants scored 'often' or 'all the time' on at least one of the items in the worry scale [17] .
Additional questionnaires
Three questionnaires were given to families and young people before and after the groups to see if they would be acceptable and could be easily completed. The three measures used were: the diabetes module from the Paediatric Quality of Life Inventory (PedsQL 3.0), The Diabetes Family Responsibility Questionnaire [18] and the Self-Care Inventory [19] .
Results
Feasibility
Recruitment
Between 28 July 2014 and 9 December 2014, 89 eligible families (44% females; mean age 12.4 years, range 8-16) received study information, either prior to attending or during their clinic appointment. They were then approached to take part during clinic or were called on the telephone. Both mothers and fathers were invited to participate in sessions along with their children.
Uptake, attendance, and drop-out rate Thirty-four (33%) of the 89 families contacted consented to participate (41% female; mean age 11.8 years, range 8-16 years), and were contacted to arrange a convenient date to attend a group. The groups were based on the young person's age (separated into 8-10, 11-12 and 13-16 year olds). Four (or five) families were assigned to each group. Single and mixed gender groups were available. Some families requested groups run in the school holidays. This was arranged where possible. All participants were contacted the week before the group to remind them of the arrangements. The median number of times families were contacted to recruit them into the study was 4 (range 1-8). Families took between 0 and 63 days before agreeing to take part in the study.
One participant withdrew from the study after giving consent, with an additional 11 cancelling the week before or on the morning of the group. The final 22 families participated in seven groups (2-4 families per group) delivered by two qualified clinical psychologists, an assistant psychologist and a diabetes clinical nurse specialist. One group arranged in the half-term holiday was cancelled due to insufficient participants for that session.
Barriers to participation
The main reason given for declining to take part was being unwilling to miss school (N = 35). Other reasons included being busy and not having time (N = 10), general disinterest in the study (N = 7), and living too far away (N = 2) or transportation issues (N = 1).
Baseline data collection
A median of 3 (range 1-15) attempts were made to contact people to collect baseline data. Baseline data were collected a median of 19.5 days (range 1-115 days) before the group began.
Follow-up data
Follow up data were collected in clinic (three young people, six parents), over the phone (14 young people, 9 parents) or via post/email (one young person, four parents). A median of 5.5 (range 1-20) attempts were made to contact people to complete the follow up data. It took a median of 45 days (range 22-109) to collect follow-up data. One family was unwilling to complete the follow up questionnaires and three families could not be contacted. Table 2 describes the baseline demographics for people approached, consented and finally participated.
Acceptability
Quantitative ratings indicated that parents and young people found the day useful and enjoyable, and would recommend it to other families (Table 3) . Six themes emerged from the content analysis, which are illustrated by quotes from participants. Quotes from young people are identified by gender and age.
General enjoyment of the day
Participants were unanimously enthusiastic and positive about the workshop:
I enjoyed the day because we got to explain how we feel and share what we are going through. (Girl, 9)
The day has boosted my child's confidence. She was very apprehensive about attending but was made to feel relaxed and valued during the day. She was able to talk in front of new people and share her knowledge which was a huge achievement for her. Parents and young people identified how working in the group had helped them see they were doing well:
I know more about diabetes than I think and know how to look after myself. (Boy, 15) I realized that we're all coping quite well, even when we think we're not, and our worries are all quite similar.
I realized that I deal quite well with pressure and we're not falling apart -I can pat myself on the back for that. My son managed to do a cannula change with confidence -this has proved challenging in the past so it is a huge step forward. (Parent)
In the young people's session, a leaflet was developed called 'What you need to know about T1 Diabetes'. This is available on the UCLH diabetes website [20] .
Quantitative results
Mean HbA 1c was 66 AE 12 mmol/mol (8.2 AE 1.1%) before and 65 AE 13 mmol/mol (8.1 AE 1.2%) after the intervention. The median number of hypoglycaemic episodes in the month preceding completion of baseline assessment was 9.0 [interquartile range (IQR) 2.3-9.0], and in the month preceding collection of follow-up data (which was at least a month after the group) was 4.0 (IQR 2.0-9.0). Table 4 shows the number of children, young people and parents identified as having high fear of hypoglycaemia. It also shows the HFS 'behaviour' and 'worry' scores at baseline and follow up for young people and parents who had high fear of hypoglycaemia at baseline. As a feasibility study, it was not powered to detect pre-post differences, therefore no statistical tests have been completed. Because the study was primarily designed to assess the general acceptability and feasibility of the intervention, the data from all questionnaires are not given.
Discussion
By working with young people and their families, we developed an acceptable programme that is age-appropriate and addresses the self-identified needs of children and young people with Type 1 diabetes and their parents in relation to managing hypoglycaemia and hyperglycaemia. All the focus group participants were clear that it was essential to include several aspects of glucose management. This showed that it was not practical or feasible to offer families an intervention focusing only on fear of hypoglycaemia. Young people and parents also helped identify topics of interest that can potentially improve blood glucose control. The content was delivered using psychological approaches that were designed to increase young people's confidence in self-management and parental confidence in their children's ability to self-manage. In addition, young All values are given as median (range). *N = 22 for evaluation on the day. All ratings were given on a scale from 1 to 10, with higher numbers indicating positive evaluations of the day. (89) people and families preferred for the intervention to be delivered as a one-day programme. Families were happy to complete the questionnaires that were used in the study; however, the small sample size meant that statistical comparison of the baseline and follow-up data is not possible. It was possible to deliver the groups, although recruitment was a challenge and would not have been feasible in a normal clinical context. Although not tested statistically, parents appear to have higher fear of hypoglycaemia than children, with no apparent change following the intervention. Although formal statistical analysis was not undertaken because of the sample size, there was a small reduction in the number of 'hypos' reported by the families without apparently compromising HbA 1c levels. Fewer 'hypos' may mediate the relationship between better blood glucose management and lower fear of hypoglycaemia in the long term [21, 22] .
Families also reported several positive changes in relation to the day, such as being able to listen to and understand each other more, feeling more comfortable speaking about diabetes, learning more about diabetes, recognizing personal strengths and improving self-management. For example, young people appreciated being listened to and felt their knowledge was valued and respected, and commented on how the activities helped them pay more attention to their bodies and how to recognize symptoms of hypo-or hyperglycaemia.
In clinics, families repeatedly request additional support, yet we had to call up to eight times to discuss the project with some families and the time that it took to decide to take part ranged between 0 and 63 days (median 8.5 days). The amount of time this would take a member of the clinical team to complete would impact significantly on the ability of most services offering the programme. Despite > 90% of parents scoring high fear of hypoglycaemia on the HFS scales, only 33% initially agreed to participate with an additional third of these families dropping out at the last minute bringing the final recruitment rate to 25%. Last minute cancellation and drop-out has an impact on clinical delivery because it is much harder to run a group if only one or two participants turn up on the day [23] . This is a common paradox for clinical teams who are asked for support by families; finding the right kind of support clearly needs to be individualized.
Families with children in year 7 or above were unwilling to miss school to attend the groups. Groups were offered in the holidays for young people in year 9/10; however, these had to be cancelled due to other commitments, suggesting that the intervention did not appeal to older age groups. Future groups could test out weekend sessions to better accommodate young people's and parent's schedules.
We found practical difficulties collecting data, with significant variation in the time between recruitment and collection of baseline data and when groups began. There were also practical difficulties collecting follow-up data a month after the group finished as planned. This would need to be thought about carefully in collection of outcomes for a clinical service. Collection of timely outcome data for the study was only possible with a dedicated research assistant and still only achieved 80% follow up.
The study showed that it was possible to design an intervention that was evaluated positively by 25% of eligible families and that all the families, children and young people found the groups enjoyable and would recommend them to other families. Qualitative feedback suggests that the group had an impact on how parents perceived their children's ability to manage their diabetes and on young people's ability to communicate with others about diabetes. The programme offered families the chance to learn diabetes-related information from each other, and to reflect on and acknowledge each other's strengths, experiences and abilities, which is a very different approach from current standard education programmes. This had an impact on parent-child relationships and communication, as well as on how they feel about diabetes and how to manage it in the future, which was reflected in the potential reduction in hypoglycaemic episodes without compromising overall metabolic control. However, current acceptability and perceived benefits of the programme are limited to a small sample of participants.
In summary, we developed an intervention to help children, young people and their parents/carers manage blood glucose levels and general issues of living with Type 1 diabetes. Involving children and families in the development process helped to ensure the acceptability of the final programme for those that chose to participate. The study identified significant feasibility issues regarding recruitment and organization of the groups due to participant withdrawals. There were also practical difficulties with collecting baseline and follow-up data, such as the number of attempts needed to contact families and the expected drop-out rate.
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